Transdifferentiation of preadipose cells into smooth muscle-like cells: role of aortic carboxypeptidase-like protein.
Adipocyte differentiation involves dramatic cell shape alterations that are accompanied by changes in the expression of cytoskeletal and extracellular matrix (ECM) proteins. Aortic carboxypeptidase-like protein (ACLP) is a secreted protein associated with the extracellular matrix whose expression is induced during smooth muscle (SM) differentiation. We analyzed the expression of ACLP gene during adipocyte differentiation of 3T3-F442A, 3T3-L1, and Ob1771 preadipocytes. Our results show that ACLP mRNA and protein are expressed in growing cells and after commitment. Thereafter, their expression levels decrease, as opposed to that of aP2 and PPARgamma2. Consistent with these observations, ACLP mRNA is expressed in the stromal-vascular fraction of adipose tissue but not in the adipocyte fraction. Overexpression of ACLP in 3T3-F442A preadipocytes inhibits adipocyte differentiation at both morphological and molecular level. However, ACLP overexpression promotes transdifferentiation of preadipocytes into smooth muscle-like cells, which express specific markers such as SM22alpha, SM alpha-actin, SM-MHC, and caldesmon. These findings demonstrate that overexpression of a single extracellular matrix protein is sufficient to induce transdifferentiation and that ACLP may modulate the commitment of mesodermal cells into different lineages depending upon its pattern of expression.